Rapid detection and characterization of surfactin-producing Bacillus subtilis and closely related species based on PCR.
The surfactin production genetic locus ( sfp) is responsible for the ability of Bacillus subtilis to produce the lipopeptide biosurfactant, surfactin. This report demonstrates the utility of using PCR of the sfp gene as a means of identifying Bacillus species that produce surfactin. We carried out a hemolysis zone assay, quantitative HPLC and NMR in parallel to ensure that the PCR provided correct results. PCR analyses were performed for the sfp gene on 15 standard strains and 20 field-collected Bacillus spp. isolates native to Taiwan. Among the 15 standard strains, surfactin was produced by seven strains of B. subtilis and two closely related species, B. amyloliquefaciens B128 and B. circulans ATCC 4513. Of the 20 field-collected Bacillus spp. isolates; 16 strains yielded surfactin- positive results with PCR and HPLC. A good correlation was observed. Within the 16 field isolates, B. amyloliquefaciens S13 (452.5 mg/L) and B. subtilis S15 (125.6 mg/L) had high productivity of surfactin. The technique is valuable for finding out potential good yields of surfactin-producing strains. The PCR method we used could also be used to find different species or genera containing homologous genes. This is the first report of the detection of surfactin production by B. amyloliquefaciens and B. circulans based on PCR screening.